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1 Context and objectives 
 
A main objective of industrial companies is to quantify the confidence they have in numerical models 
used either in design or expertise purpose. The systems of interest include proposed or existing 
systems that operate at design conditions, at off-design conditions and at failure-mode conditions that 
apply in accident scenarios. The numerical models built to do so in a design purpose must be able to 
represent the characteristics of the structure itself, its coupling with its environment, and the 
corresponding error sources and uncertainties; in an expertise purpose, when measurements can be 
used to improve the numerical-experimental correlation, the numerical models are generally generic 
and must be able to reproduce the behaviour of the whole family of nominally-identical structures. 
 
2 Scientific structuration of SICODYN project 
 
The funded FUI (Fonds Unique Interministériel) 2012-2016 SICODYN project follows the 
international 2008-2010 SICODYN benchmark [1-2]. It is based on a complex built-up demonstrator 
in industrial environment (pump installed in thermical plants). The project gathers 13 French academic 
and industrial partners. Its objectives are to give easy tools, based on tested methodologies, to a priori 
estimate the confidence associated to a dynamical simulation-based prediction. 
 
The general organization of the six interconnecting parts of the project is described in Fig. 1. The 
quantities of interest are the modal characteristics of the mechanical system (eigenfrequency, 
modeshapes and modal damping). In Part 1, an inventory of the benchmarks in structure dynamics is 
performed. In Part 2, experimental benchmarks based on laboratory and in-situ measurement 
campaigns permits the quantification of experimental variability. A numerical benchmark (Part 3) 
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leads to observe the total numerical variability, which takes into account the parametric and model 
form uncertainty. Part 4 is devoted to test-analysis correlation and model updating. Methods to 
elaborate the best-estimate model, which both insures fidelity to measured data and robustness 
relatively to uncertainties are comparatively tested. In Part 5, both parametric and non parametric 
methods are confronted in order to quantify the uncertainties, either in a deterministic (method of 
intervals…) or probabilistic context. In Part 6, the observed (via the benchmark in Part 3) and 
simulated (in Part 5) numerical variabilities will be compared. The most appropriate uncertainty 
quantification methods to a priori represent the observed numerical variability, from an industrial 
point of view, will be selected and possibly derived in simple security coefficients or margins. 
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Fig. 1 Organization of the 6 parts of the SICODYN project and the SULZER pump assembly 
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